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2.0 Abstract

This monitoring project has two objectives, to (A) assess the current status of fecal coliform and
nutrient concentrations in the lower Dungeness River and several area streams through ambient
monitoring, and (B¥tudythe potentialeffectiveness of sept&ystem repair in improving surface

water quality in an adjacent stream. The study area is the lower portion of the Dungeness
watershed, within the Marine Recovery Area designated by Clallam County in 2007 and within a
shellfish protection district formeafter the downgrade of commercial growing areas in

Dungeness Bay in 2000. Clallam County Environmental Health is the lead agency, to be assisted
by staff and volunteers from Streamkeepers of
Tribe.
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3.0 Background

The Dungeness watershed has been the focus of both ground and surface water quality
studies for several decadd8ackground information presented here is excerpted or
derived from theseeports

e Dungeness River and Matriotti Crefdcal coliformTMDL (Sargean2002)
¢ Dungeness Bay fecal coliform TMDL (Sargeant 2Q04)
An initial shellfish closure response plan, a.k.a, Detailed Implementation Plan, was
integrated with Water Cleanup Plans associ
Strategyo (Streeter and Hempleman 2004) .
Dungeness Clean Water Work Group since it was prepared. Status reports on its
implementation are submitted annually by Clallam County to DOH.
¢ Microbial source tradkg found evidence that many animal groups, including humans,
contribute tdbacterial contaminatiom Dungeness watershed and B#yoodruff et al
2009a).
e Effectiveness monitoring, including monthly sampling at dozens of sites overyedwo
period for boh fecal coliform and nutrieni8oodruff et al2009D).
e Ecology conducted fecal coliform TMDL effectiveness monitoring projedE¢ology
2009,2010)
e Cl al | am ©Gudwategualitg mogitoringof rural domestic wellshoweda
prevalence oélevateditratesin the midlower Dungeness watershdaltlow levels of
nitrates in domestic wells within the lowest portion of the waters{&alle 2011)

Study area and surroundings

The studyareais coincidentwith the study areasf theTMDLs from 200004 and 2009and
monitoring projects of 20088 (described further belowiput more focused on downstream sites
within the Dungeness watershede to limitations of staff capacity and fundingey
contaminants of concern include fecal coliform bacteria and nutrieigsre 1shows the study
area and planned monitoring sites

Dungeness Bay is located in Clallam County near Sequim, Washington, on the northeast coast of
the Olympic Peninsuld he outer edge of Dungeness Bay is defined by Dungeness Spit,

extending in a narrow fivanda-half-mile curve into the Straits of Juan de Fuoaer

Dungeness Bay is dividdtbm the outer baky Graveyard Spit (which extends south from
Dungeness Spit)a Cline Spit (which extends north from the mainland). A relatively narrow
opening between these two spits allows tidal waters to flow between inner and outer Dungeness
Bay. (Streeter and Hempleman, 2004)

The Bay has traditionally been rich in littlenedems. Native people have harvested shellfish
here throughout tribal memory. the 1900sthe Baywasa profitable source of commercial
farmed oyster harvesthich provided local jobsRecreational harvesias beempopular with
residents and tourists, andntributes to the image of the Dungeness as a beautiful and pristine
area.(Streeter and Hempleman, 2004)
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Land uses in the lower Dungeness valley include commercial, residential, and agricultural.
Sequim has become increasingly urbanized in recent egcadd residential land use is
becoming more predominant. The city of Sequim is on a sewer system while residential and
commercial businesses in the rural area usgtesepticsystemgOSS)

OSS ailures can contribute to the elevated fecal colifnels in freshwater tributaries to the
Bayand the Bay itselfCitizen educatiormegular OSSnspections, and system repairs continue
to reduce these nonpoint sourdescently the Clallam County Department Gbmmunity
Development anthe EnvironmentaHealth Division (Clallam County), and the Jamestown
S'Klallam Tribe (JSKT) decommissioned eightgite systems from the mouth to river mile 1.0
for river restoration purposes

The climate in this region of the Olympic Peninsula is drier because i lies rain shadow of

the Olympic Mountains. Precipitation varies from 15 inches near Sequim to 80 inches in the
headwaters of the Dungeness River. Due to the low rainfall, the lower Dungeness valley contains
around100 milesof irrigation water conveyarecto support appx. 11,000 acres in agricultural
production Like small streams, this network of irrigation ditches is another conduit for fecal
coliform to enter Dungeness Bay and its tributaries. Agricultural best management practice
implementation and thnical assistance from Clallam Conservation District have reduced fecal
coliform inputs to the irrigation system.

Recent projects conducted by the Clallam Conservation District and the Seqogeness

Water Users Association have replaced many opigaiion ditches with buried pipelines, often
capping the end of the pipelinesditminate irrigation water discharges to the Bay and its
tributaries. These projects reduce the amount of water diverted from the Dungeness River, help
prevent pollutants frorantering the irrigation system, and when totally enclosed, eliminate
tailwater discharges at the end of the system.

Major tributaries to Dungeness Bay

The Dungeness River flows north into the outer Dungeness Bay just east of the opening between
Graveyad and Cline Spits. The river is 32 miles long and drains 172,517 acres. The upper two
thirds of the watershed are within national forest and national park areas. The river contributes
thevast majorityof freshwater to the Bay.

Several tributaries thanter the Dungeness River directly into the Baymostare included in
this study

e Matriotti Creek is 9.3 miles long and flows into the Dungeness River on the left bank at
RM 1.9.

e HurdCreek is approximately one mile long and flows into the Dungeness River on the
right bank at RM 2.7not included in this study)

e Meadowbrook Creek flows north into the Bay 0.4 miles east of the Dungeness River
mouth. Meadowbrook Slough is approximately files long and flows into
Meadowbrook Creek just before the creek enters thelbhagcent history,
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Meadowbrook Creek and Slough merged with the lowest reach of the Dungeness River
flowing north; however, for several years the River has been dischangithe west side
of its delta and Meadowbrook has discharged directly to the Bay.

¢ Golden Sands Slough discharges into outer Dungeness Bay southeast of Meadowbrook
Creek. The slough is a series of constructed channels in an estuarine wetland area. Water
in the slough tends to be saline and stagnate (Sargeant, 2002).

e Cooper Creek discharges into Dungeness Bay just southeast of Golden Sands Slough.
The creek is fed by wetlands, and the upland area is undeveloped. The lower portion of
the stream channel hbsen straightened, and the mouth is controlled by a tide gate.

e Cassalery Creek is approximately 4.2 miles long and discharges to Dungeness Bay
southeast of Cooper Creek.

e One ditch located toward the base of Dungenesss8pietimeslischarges to inner
Dungeness Bay. Roalde ditches act as stormwater conveyance andaisape used
for occasionaflushing ofirrigation pipelinesunder the control of the Cline Irrigation
District. (These conveyances are not included in this study.)

Impairment determinations i Fecal coliform bacteria

Fecal coliform (FC) concentrations in Matriotti Creg&re found taexceed water quality
standards in 1991. Matriott.i Creek was placed
1996. Dungeness Bay continued to meet water quality standards through 1996.

In 1997, the Washington State Department of Health (DOH)tegancreasing levels of FC

bacteria in Dungeness Bay near the moutth@Dungeness RiveBacteria levels continued to
increase in later monitoring activities with higher levels of bacteria occurring in inner Dungeness
Bay. As a result, DOH closed 3@@res in 2000 near the mouth of the Dungeness River to
shellfish harvest. In 2001, 100 more acres were added to the closure area.

Since2003, DOHhasgraduallyupgraded thelassification oseveral stations iBungeness Bay
f rom np rto"tondiidnalleappioved meaning thashellfish harvesis openfrom
February through Octobéut closedn the rainy seas@ from November through January.
Foursites nearor relatively close téthe mouthof the Riverremain closed year roundDOH
2012)

Total Maximum Daily Load (TMDL) studies

TMDL studies were conducted for both the lower Dungeness River watershed (Sargeant, 2002)
and Dungeness Bay (Sarge&@04b). The main objective for both studies was to recommend
sufficient targets and load reductions for FC bacteria. This was done by estimating pollutant
loads and concentrations for tributaries to the bay, modeling an acceptable loading capacity, and
recommending load allocations.

TheDungeness River and Matriotti Creek Fecal Coliform Bacteria Total Maximum Daily Load
Study(Sargeant, 2002) measured FC concentrations in several freshwater tributaries to
Dungeness Bay from 199800. The purpose of tlstudy was to determine the freshwater
sources contributing high FC levels to the Beye study area included the lower Dungeness
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River, Hurd Creek, Matriotti Creek, Meadowbrook Creek, and Meadowbrook Slough. The
results of the study set target reductitors=C concentrations in these and other tributaries to the
bay.

Rensel Associates conducted bacteria sampling in Dungeness Bay and ditches discharging into
Dungeness Bay from October 2001 to 2002. A circulation and bathymetry study was also
conducted ath resulted in a final technical report in April 2003 (Rensel, 2003). The Rensel study
was summarized and used as the basis fdDtimgeness Bay Fecal Coliform Bacteria Total
Maximum Daily Load Studisargeant, 2004a). The TMDL addressed FC bacteria @r amd

outer Dungeness Bay, irrigation ditches to the inner Dungeness Bay, and the Dungeness River.
Target reductions for FC concentrations were set for the Dungeness River and irrigation ditches
discharging to inner Dungeness Bay.

TMDL study findingsinclude:

e More stringentoad reductionsreneeded irseveralupstream tributaries to meet the marine
FC criterion at the Dungeness Riyvercluding theDungeness River (mouth to RM 0.3),
Matriotti Creek, Hurd Creek, Meadowbrook Creek, Meadowbrook Sldaghien Sands
Slough, and Cooper Creek.

e There are no permitted point source discharges in the study area.
e Elevated FC levelarefound in several freshwater tributaries flowing into the bay.

e FC pollutionis attributedo nonpoint sources, including -@ite septic systems, pet and
livestock waste, stormwater runoff, and wildlife.

e The critical period for inner Dungeness Bay is November through February, and the critical
period for the outer Dungeness Bay near the molubbungeness River is March through
July.

Post-TMDL data collection and analysis

Clallam County and t h eonduatede&samplwgat nsadytoftreel | am Tr
freshwater TMDL target sites from 2001 to 2004. These data, and data collected by Gcp 6 s
ambient monitoring program, were compared to the initial TMDL FC data collected in 1999 and
2000. The results of this analysis were presented iDtingeness River and Matriotti Creek

PostTotal Maximum Daily Load Data Revid®argeant, 2004b).

The purpose of the 2004 peEMDL analysis was to determine whether FC bacteria levels were
improving in the tributaries to the bay and if the cleanup actions implemented had been effective.
The analysis found significant improvement in some areas anchsed$® 20012004 data

showed that further reductions are necessary even though the trend during certain critical seasons
was showing a decrease in FC concentrations. The Matriotti Creek sites showed the greatest
decline and may have contributed to altdlidecline in FC concentrations in the Dungeness

River. Meadowbrook Creek showed a slight increase in FC concentrations (Sargeant, 2004a).
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Recent FC data collection

Clallam County received a Centennial Clean Water Fund grant from Ecology in 2005. The
Jamestown SO0Klallam Tribe received an EPA Tar
Portions of both grant funds wei@ FC monitoring in the Dungeness watershed (Streeter

2005).

Clallam County and the Tribe combined efforts to monitor 58 si@sthlyin the Dungeness
watershed for F@ 200508. Some of these sites were selected to fill gaps in ambient water
guality information. Many of the TMDL study sites were alsonitored to continue evaluating
the effectiveness of TMDL implementation. Tweitiyo of these sites were sampled monthly
from September 2005 to August 2008. Irrigation ditches included iDuhgeness Bay TMDL
study were also sampled when water was flgvahthe site. Seven of 12 TMDL target sites
were monitored consistently between 1999 and 2808 are included in this study as well)

ExtensiveFC data setsesulting from this monitoringave been analyzed and reported in
publications by Battelle (ZI®b) and Ecology (2010Both reports presembultiple diagrams
andillustrations of trenddy parameter and stdrea; the reader is referred to tminereports
to view specificfiguresof interest

o Battelle2009bfi Ef f ect i venes s CWdlidform BacteriaiandgNutiwehts ik e ¢ a |
the Dungeness Watershed, Washingion
www.jamestowntribe.org/jstweb 2007/programs/nrs/FINAL_EM_RPT(Oct_09)v_2.pdf

e Ecology2010i Dungeness Bay and Dungeness River W
Bacteria Total Maximum Daily Load Water Quality Effectiveness Monitoring Rgport
http://www.ecy.wa.gov/pubs/1003032.pdf

DOH continues to conduct monthly sampling in Dungeness Bay to monitor FC pollution in

shellfish growing areas as part of the National Shellfish Sanitation Program (DC3), 200

Thirteen DOH sites in the inner and outer Dungeness Bay arstllasampled montly (Figure

2). Analyses of these dateereusednEc ol ogyo6s ef fectiveness monit
2010)to determine whether marine surface water quality standadbeing met annually;

during wet and dry seasons; and to evaluate FC concentratimfs tsince thBungeness Bay

TMDL study.

Analyses of DOH data found evidence of a reduction in FC pollution from -2003 (DOH,

2012). This trend in pollutant reduction was found in 12 of 13 sites in the Dungeness shellfish
growing area. Site 111 wase only site that did not show a significant reduction in FC

concentration. Although the general trend for all sites indicates a significant decline in marine

FC concentrations since 20@d all stations technically meet the NSSP standards, some areas
are AConditionall yFAp)prroateder (tcH ars efApPNmrvoved?o
in general is consistentfyoorin winter months(Shown in Figure 2.)

At the request of the Jame® wn SO6 Kl all am Tribe in 2008, DOH |
previously unclassified intertidal waters for commercial shellfish ha(iz€3H, 2008) The
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reclassified Jamestown growing area is located southeast of the Dungeness River estuary along
the shorehe and includes the DOH sampling sif&3,182, 102, 101, 100, and 990H

sampled four tributaries for FC as part of this survey, including three TMDL target sites:
Meadowbrook Creek, Golden Sands Slough, and Cooper Creek. Cassalery Creek was also
samped during this survey.

DOH shoreline surveys conducted in 2007 and 2008 found elevated FC levels Goluxh
Sands Slough and Cassalery Crdakther evaluation in Golden Sands Slough found problems
with on-site septic system and diresgwage disdrge to the slough. As a result, DOH
prohibited commercial shellfish harvest at a-idéter radius and 12heter radius around the
mouths of Golden Sands Slough &@assalery Creek, respectivéshown n Figure 2)

Nutrient data collection and analysis

There are no water quality criteria for nutrients in streams; howehen wutrients are found at
high levels, they can have a negative impact on aquatic systems. Anthropogenic alterations
within a watershed generally lead to higher nutrient concemisatiesulting from both point and
non-point sources.

The chemical speciation of nutrients becomes an important factor both for evaluation of
ecological impacts and as a tracer of source contamirkartexampleAmmonia is generally

found in areas with low oxygen availability (i.e. groundwater) and is rapidly oxidized to nitrate

in contact with surface waters. Its presence in surface waters, even at low levels, could indicate
close proximity to potential sourcesch as septic systems or agricultural runoft.

Targeted Watershed Initiativaridingfrom EPAobtained byheJ a me st own SO0 Kl al | anm
200508 sampling included collection of nutrient (nitrogen and phosphorus) data from all sites.

From these dat@ver 830 nutrient observationBattelle(2009) provided a characterization of

nutrients in the watershed including descriptive statistics and general tlendsigs include:

e For a general reference, nutrient datrecompared to historic data (rate and
phosphate) collected at another location in the upper Dungeness River between 1959 and
1970.

e For the most part, recent nutrient levels in the lower Dungeness watershed were not very
different than historic values, although a direct site compagsald not be made. There
were, however, several trends in the data that warrant further investigation.

¢ Ammonia concentrations were slightly elevated at all Dungeness tributaries and Bell
Creek compared to those detected in the River or Johnson Creek.

o In addition, ammonia levels were an order of magnitude higher at Golden Sands
Slough, another freshwater station close to the Bay.

o There were minimal seasonal changes noted in ammonia concentrations, another
possible indication of septic system influersagce septic system input generally
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varies less by season than other anthropogenic nutrient sources incorporated into
seasonal runoff.

e Total inorganic nitrogen (TIN) was higher in Matriotti Creek, Bell Creek, Golden Sands
Slough and the irrigation ditceke&ompared to other water bodies and stations.
o TIN is an indicator of a number of possible anthropogenic inputs.
o Overall, the TIN data was higher during the wet season compared to the dry
season, a possible indication of anthropogenic runoff.

e PO4 and TP concentrations showed a similar trend of elevated concentrations in Bell
Creek, Golden Sands Slough and the irrigation ditches, with higher concentrations during
the wet seasons compared to the dry season.

e There was no significant correlatibetween nutrients (NH4, NO3, NO2, TIN, TN, PO4,
and TP), freshwater FC concentrations, and daily rainfall determined for the days of
sample collection. The lack of a statistically significant correlation may be indicative of
varying sources of FC and nunts; however analysis of rainfall patterns over a longer
duration might demonstrate a correlation.

Logistical Considerations

For the current projecsampling sites anelativelynear each othen the lower watershe@nd
located at bridge crossings adjacent roadways$ermissions from land owners are required for
some sites and will be obtained for the full year prior to the first field visit.

Both analytical laboratories will beotified of the sampling schedule and ship/deliveages. No
logistical problems are anticipated.

A reconnaissance survesasconducted or\pril 11, 2013, to verify accessibility of sampling
sitesand availability of staff gageSampling methodwerereviewed and practiced by potential
field team leaders.

4.0 Project Description

In 2010, Clallam County Environmental Health (CCEH) obtam&Entennial Clean Water

grant to address degraded water quality in the lowest and most sensitive parts of the Dungeness
watershedwith a focus on potential contamination from ons#gtic system@OSS)and

improving the rate of OSS inspections (seeer illustratio. The area isvithin adesignated

Marine Recovery Area where shellfishing is closedome partslue toseasonal or yeaound

bacterial problemsTwo fecal coliformTMDLs have been complete discusseih the

Background sectiorgbove A microbial tracking studghowedthat human waste is partly
responsible for the bacterieontamination in Dungeness Bay.

Pagell



Additional concerns for the project area include incregasivoid mats in the nearshore, and
increasing numbers &hownOSSproblems requing expensive repairs or replacemene to
unsuitable soils

The CCEHCentenniabrant ASeptic Solutions in the Clallam
involves multipleactivities and is identifyin@SSpollution problems and working to have them
fixed through

¢ Field surveysnvestigating all septic systems without a permit record
e outreachandtechnical assistance,

e improving compliance with neenforcement tools

e water qualitymonitoring and

e determining the feasibility of replacing individual systems in problematic soils with clustered
largerOSSor a community sewer system.

Project goals

It is the longterm goal of the grant project to improve water qualitpungeness Bay and lower
watershed streams, resulting iragening of closed shellfish beds by DOH, achievement of
TMDL targets tracked by Ecology, and improved salmon habitat in the nearshore.

Target population

The fAipopul ationo of surface water streams i s
Specifically, streams in the lower Dungeness watershed subject to TMDLSs for fecal coliform as
well as streams potentially impacted by adjacent failing (and subsequepdlyed) onsite septic
systems.

Project objectives

The objectives of Subtask 2E arectinduct:

A. Ambient monitoringUpdate the water quality statwsth regard to fecal coliform
bacteria as well as nutrients foeshwateistreansites in the lower Dungeness
watershed, many of which were used in TMDL studies over thelpastars

B. Eventspecific monitoringDocument stream water quality before and after septic system
repair. (Note that this objective depends on the availahiliitgases where a septic
system repair is adjacent to a stiadga strearmmand that upand downrstream sampling
is possible The CCEH databasshows 5-15 repair cases per year in the Dungeness
watersheda fraction of this number is likely adjacent tatram In order tostatistically
indicate improvemente wouldideally havel0 casesor repair events.)

Information needed and sources

In addition to the written resources available and listed in prior sectiosignonitoring effort
will depend on cllaboration by members of the Clean Water DisWikdark Group (CWWG) as
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describedn theactivities listedabove Current CCEH staff is less familiar as other partners are
with thelong-term monitoring strategy for the DistricAt regular CWWG meetingae solicited
input onsampling siteriorities in the watershed, the coordination of field efforts, equipment
calibration, and other activities. SpecificalGlallam County Environmental Healllasenlisied

the assistance of:

e Streamkeepers of Clallam Qaty (coordinator paid by the County Public Works
Departmentyolunteer$
e Jamestown SO6KI al |l anstaff(calatied) nat ur al resource

Study boundaries

The studyareais the same as that for the TMDLs from 2dB0and monitoring projects of
200508 (desdbed in the previous section) but somewhat more focused on downstream sites due
to limitations of staff capacity and funding. S&gurel.

Tasks required

The monitoring project will includéhese general activities
¢ collectingsampledor bacteria and nutrients
¢ identifying streams adjacent to failing or poorly maintained OSS for before and after
sampling.
e compiling results, assessing data and conducting preliminary analysis
e sumi tting data to.Ecologyb6és EIM system

Specific activites include (excerpted from grant contract G1100174):

¢ Working with the Dungeness Clean Water Workgroup tassess and ada(iftneeded)
the longterm water quality monitoring strategy for the Seqidomgeness Clean Water
District/MRA (Streeter 200eb ased on t he findings of Ecol o
monitoring and other studies (and supplemental data analysis, if warranted)

e Collecting at least one year of monitoring data in accordance with thedamgsampling
strategy i.e., monthly fecal cdiorm and nutrient sampling at ten stations on TMDL and
303d listed streams for one year, with flow monitoring at select stations)

e Eventspecificmonitoring of bacteria and nutrients above and below failing or poorly
maintainedOSSwhich are potentiallympacting surface waters, before and after the
septic repair or replacement (to document any resulting water quality improvements)

e Managng all monitoring data collected or acquired under this agreement in order to be
available to secondary usersand mmt t-hWea fit e nl -geardGule mEamsethat e n
data documentation is sufficient to allow an individual not directly familiar with the
specific monitoring effort to understand the purpose of the data set, methods used, results
obtained, and qualitgssurance measures taken ten years after data are collected.

e Submitting all data to Ecology through the Environmental Information Management
System (EIM). Data must be submitted by following instructions on the EIM website,
currently available aww.ecy.wa.gov/eim
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Practical constraints

Al | streams in this XOdspexcem foreahe Bungeheks River;h i g h o
attempts to measure flow in the River will be limited to field visits when the flow according to
Ecologyds gage is <300 cfs.

Constraints on the accessibility of any monitoring s#eedetermined during a recoaissance
field day scheduled for April 11, 2013.

Field days will preferably be Tuesdays or Wednesdays, due to the need to calibrate Hydrolabs
before and after field events, and also to be sure we can submit FC samples to the CCEH Lab
before 3pm Thursdaffor analysis by EOB Friday).

Systematic planning process used

The Countybs grant c o n tworlavath theiDondenesa GlearsWateh a t
Workgroup to reassess and adapt the leiegm water quality monitoring strategy for the
SequmDungeness Clean Water District/ MRA based
effectiveness monitoring and other studies, and supplemental data analysis, if warranted.
systematic and thorough-assessment was not completed by CCEH; however, frgt

members of th€lean Water District Work Group (CWWG@G)which includes the authors and/or
project participants/ assistants of subject stuidi@as instrumental.

The CWWG meets quarterly to consider implementation of the Water Cleanup Plan prepared
after the Dungeness Bay shellfishing classification was downgraded in 2000. Members are
knowledgeable of historic water quality conditions and informed of new data whenever
monitoring projects are conducted in the watersiad. preparation of th QAPPwould have

been impossible withowliscussionsait CWWG meetings and with individual membeegarding
site priorities sampling methodsnd availability of field assistants.

5.0 Organization and Schedule

5.1 Key individuals and their responsibiliti@sroject team, decisiemakers,
stakeholders, lab, etc.)

Clallam County Environmental Health (CCEH) is the grant recipient and lead agency responsible
for QAPP preparation and supervision of all monitoring activities including data submittal to
EIM. Lead staff is Ann Soule, assisted by Sue Waldrip and possibly Adar Feller.

Assisting CCEHwith project planning and/an the fieldis:
e Staff from the Jamestown SO06KI alloliRemornTr i be
and Chris Burns)
e Staff from Stream&epers of Clallam County (Ed Chadd)
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e Streamkeeperalunteergone to fouy

There will be two field crews on each sampling day, each with a Hydnagdr quality sonde

and MarshMcBirney flow meter; potential team leaders include Ann Soule, Ed Chadd, Sue
Waldrip, and Lori DeLorm. Hydrolab calibration will be conducted before and after a sampling
day (within 24 hours) by their respective owners (County and Tribe).

CCEHmust usesnvironmental laboratoriesccredited by Ecology to analyze water samples for
all parameters that require bench testiée intend to use:

e UW Marine Chemistry Lalfor nutrient samplefKatherine Kogslund, manager)

e CCEH Water Laboratory fdfC samplegBelinda Perpmanager)

Stafffrom CCEHor Streamkeepessill be responsible for shipment of nutrient samples to UW
and delivery of FC samples to the CCEH lab.

A report of the monitoring results is not listed as a deliverable for this grant; however, CCEH
staff will summarize the work in the final grgooject repord an essential deliverable for grant
closure.

5.2 Organization chart
N/A
5.3 Project schedule

The originalrequired performance from the grant contfattows, with strikethru adjustments
to the schedule reflectifgck of staff capacity uil winter 2013:

1. Submit a Quality Assurance Project Plan to the DEPARTMENBé&gember-31,
201 March 29, 2013

2. Water samples collected and analyzed for bacteria and nutriedisey30,2013
March 7, 2014

3. Water data submitted to t hSeptehbBeP®ORTMENTDO
2013March 25, 2014

A tentativesampling schedule follows:

2013 April 237 Tues. 2013 October 297 Tues
May 217 Tues. November 1371 Wed.
June 47 Tues. December 37 Tues.
July 2471 Wed. 2014 January 147 Tues.
August 137 Tues. February 127 Wed.
September 1071 Tues. March 471 Tues.
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54 Limitations on schedule

The primary limitation is whether monthly sampling for one year can be completed and data can

be entered and submitted to E(&hd reportedpefore the grant expires on March 31, 2014.
Field personnel have been identified and equipment is available.

Also, field days are limited by the need to submit FC samples to the CCEH Lab by 3pm
Thursday, and also by the need to calibrate the day before and after a field day. County
furloughs for 2014, if any, are not yet scheduled but could impact tentativelgrchielsl days

for 2014.

5.5 Budget and funding

The source of funding for this project is a Centennial Clean Water Fund grant from Ecology,

G1100174 The grant project budget follows:

Clallam Marine Recovery Area Septic Solutions

The budget developed for planning Task 2E, Monitoring, follows:
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TOTAL TOTAL
TASKS PROJECT| ELIGIBLE
COST| COST (TEC)
17 Project Administration/Management $15,750 $15,750
21 Targeted Survey of Septics of Concern $148,748 $148,748
31 Enforcement Effectiveness $30,000 $30,000
47 Assessment of Alternative Wastewater Solutions $105,500 $105,500
Dungeness
Total $299,998 $299,998
The DEPARTMENT & Fiscal Office will track to the Total Eligible Cost.
MATCHING REQUIREMENTS
DEPARTMENT Share75% of TEC $224,999
RECIPIENT Share25% of TEC $74,999




Task 2, Subtask E - Water quality monitoring

STAFF

QAPP dewvelopment 2,625
Event-specific sampling 8,400
Ambient monitoring 3,360
Data management 1,800
Indirect 4,046

LAB EXPENSES

Event-specific lab tests - FC 3,220
Event-specific lab tests - nutrients 1,890
Event-specific lab tests - total N & P 1,750
ambient lab tests - FC 5,750
ambient lab tests - nutrients 3,375
ambient lab tests - total N & P 3,125
contingency on lab fees 1,582
SUPPLIES

Office supplies incl. shipping 100
Travel 1,500
Equipment maintenance (Marsh-McBirney) 750
TOTAL 43,273

Pagel7



6.0

Quality Objectives

Field sampling procedures and laboratory areslysherently have associated error.
Measurement quality objectives state the allowable error for a project. Precision and bias provide
measures of data quality and are used to assess agreement with measurement quality objectives.

Table6.1 outlinesfield andanalytical methods, expected precisfonreplicates, method
detectionlimits and/or resolutionand the expected range of resulise targets for precision of
replicates aréased on historical performance by each laboratory.

Table6.1. Measurement Quality Objective@MQOSs)

Bias Pre;zlgm Precisiprr; Lab Sensitivity Expected Range o
Duplicates Duplicates Results
Method
FRIEEED L Median RSD| Relative Percent| DetectionLimit .
Deviation from . Units of
true value (_aII PUITEENES (AIDIL), (Eme] o Concentration
replicates) (RPD) end of range for
field methods)
FIELD MEASUREMENTS
Water 02C n/a 5¢50C 0¢30C
Temperature
Specific 5% RSD n/a 0¢ 100,000 20¢ 200 uS/cm
Conductance uS/cm
pH (see text) | 0.20s.u’ n/a 0¢14s.u. 3¢8s.u.
Dissolved 5% RSD n/a 0¢ 50 mg/L 0.1¢ 20 mg/L
Oxygen
Salinity 5% RSD n/a 0¢70 PSS 0¢35PSS
Streamflow 10% RSD n/a 0.01 cfs 0.01¢ 400 cfs
LABORATORMNALYSES
Fecal coliform | 10% 40% 1 cfu/100 mL <1¢ 2000
See note 1
cfu/100 mL
NO3 15% 10% RSD 20% 0.08 uM 0¢15 mg/L
NO2 20% 10% RSD 20% 0.01 uM 0¢1mg/L
NH4and NH3 | 20% 10% RSD 20% 0.07 uM 0¢1mg/L
PO4and OP 20% 10% RSD 20% 0.03 uM 0¢1mg/L
SiOH4 15% 10% RSD 20% 0.76 uM 0¢50 mg/L
Total N 10% 10% RSD 20% 1.08 uM 0.005¢ 15 mg/L
Total P 10% 10% RSD 20% 0.04 uM 0.005¢ 3 mg/L

1. 50% ofduplicatepairs <20% RSD; 90%daoplicatepairs <50% RSD

2. Median absolute difference for all duplicate measurement pairs

3. For nutrients, duplicate pairs less than 5x the reporting limit are excluded from median
calculation. For bacteria, duplicate pairs less than 20 cfu/100mL are excl(Mdathieu, 2006)
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For nutrients, ield duplicates and blanks will be shipped and arelyin the same batch as
regular samples. Lab duplicates (if done) will be charged the same as saGtek.samples
are run with every run / data sUW Labs 2013)

6.2.1.1 Precision

Precision is a measure of the variability in the results of replicate measurements due to random
error. Random error is imparted by the variation in concentrations of samples from the
environment as well as other introduced sources of variation, e.d.afidllaboratory

procedures. Precision for replicates will be expressed as percent relative standard deviation
(%RSD) and assessed following the MQOs outlined in TafleAt least two replicate samples

will be collected for each sampling eveand at last one duplicate measurement will be made

for field measurements

6.2.1.2 Bias

Bias isa measure of the systematic ermdifférence between the population meéor an

estimated valuegand true value of the parameter being measurezld and laboratty QC

procedures, such as blanks, check standards, and spiked samples, provide a measure of any bias
affecting measurement procedur@&as from the true value is very difficult to determine for the

set of parameters measured in this project; howstaffrwill minimize bias in field

measurements and samples by strictly following measurement, sampling, and handling protocols

Projectstaff will assess bias in field samples by submitting field blakksld staff will prepare
blanks in the field byilling the bottles directly with deionized watemd landling and
transporting the samples ttee labsn the same manner that the rest of the samples are
processed.

For field measurementprojectstaff will minimize bias by calibratingnd/or checking
equipmenusingNIST-traceablestandard®eforeand aftereach run.More detailed information
is found inSection 10 orQuality Control ProceduresStaff will assess any potential bias from
instrument drift in probe measuremenssngcriteria expresseih Table10.2.

6.2.2 Targets developed for:
6.2.2.1 Comparability

It is important for results frorthis project to be comparable to results generatepréyious
projects inthe Dungeness watershetio help ensure comparabiljtstandardized sampling
techniques and methodand analysis and data reductiare beingised. In addition,
laboratories for analysis were chosen to be consistent with thoséousieel EPA Targeted
Watershed Grant monitorin&i{reeter 2005Woodruff etal 20091). The same analytical
methods are available and walsobe used.
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6.2.2.2 Representativeness

Sampling will be conducted monthly for one yeansuringrepresentativenesgross the year

For logisticaland practicateasons, field work Wineed to be conducted during the morning and
early afternoon time framen Tuesdays and Wednesddyswever, streamflow status and
weathemwill not deter going into the field

6.2.2.3 Completeness

A sampling and analysis goal of 90% completeness is set for this pidject are many
reasons for missing sampling activities in a monitoring progranese include: (1) inclement
weather or flooding, (2) hazardous driving or monitoring conditions(&nidiness or
unavailability of monitoring staff.

Routinely missed sampling events could impart bias in expressions generated from finkil data.
a ampling events missed, iwill be rescheduledvithin the same montim order to maintain
representiveness Field monitoring data loss due to equipment failure may occur; backup
equipment will be available to minimize this probleApart from weather, unforeseen
occurrences are random relative to water quality conditidhese occurrences will naffect
long-term data analyses, except for effects from potential reduction in sample size.
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7.0 Sampling Process Design (Experimental
Design)

7.1 Study Design

As mentioned throughotihe QAPR there are tweeparate elements the monitoring fothis
project:

(A) Ambient, and

(B) Eventspecific.

Ambient nonitoring will commence as soon as possible after QAPP appmodatontinuence

per monthfor twelve months Eventspecific monitoring will be conducted when failing or other
septicsystems suspected of impacting surface water are identiéigdir is plannednd

appropriate sampling locations are determin€de number of septic repair events adjacent to

streams withupanddowrs t r eam sampl ing accessibility canbo

7.1.JA  AMBIENT MONITORING i Samplinglocation and frequency
Sampling will be monthlyor one yeaat sitedisted inTable7.1 (also see Figur&). Ten sites
constitute the core ambient siesn d = wi | | be included i nothemsy gi ve

areoptionalwith high priority, and several others are low prioritypwincluded depending on
availability of resourcedigld staff as well as budget for lab analyses).
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Table7.1, Ambient sampling sites

Stream site list indicatingJNJ 2 Qdkefiaddd dptionalk =  SrimOrthly monitoring, with site notes
Also indicated is whether a staff gage has been presetite pastwhether the site was part of the
2009 TMDL study and recommended by Ecol&gplogy2010)for future morthly monitoring offecal
coliform,and whether it wagpart of Streamkeepers quarterly monitoring in 2011.

SK
Prior- TMDL: | 2011
Site 1D Description ity Gage | RM/ID | RMID Notes

Dungeness River

DUNO.8 @ ECY flow gage | CORE| Yes 0.8 (0.7?)
@ Mary Wheeler No flow station but
DUNB.O Park d/s gf OI_DTQ See 3.2 statistically same as
Woodcock bridge &| High | notes Dunl11.0 (TWG) @ USG
ECY DR3.2 site flow station.
Matriotti Creek
MATO.1 Near mouth CORE| Yes 0.1 0.1

Naming and site

@ Cays Rd near F description issues need
Cat Lane ’ to confirm if u/s or d/s of

Mudd Creek

@ MaclLeay Rd

OPT¢ Good reference site, esf
LAl @ Sl e High for nutrient baseline

Hurd Creek

Meadowbrook Creek

Tidal influence affects
flow, document tide and
monitor on outgoing
when possible

@ Sequim History of problems but
CORE| 2 e
Dungeness Way recently within limits

MQ0.1 @ Three Crabs Rd| CORE| Yes 0.2 0.1

MC2.0
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SK
Prior- TMDL- | 2011
Site 1D Description ity Gage | RM/ID | RMID Notes
MC3.1 @ headwaters ?_E;? As funding allows
Golden Sands Slough
Tidally influenced
GOLD document tide and
GS8.0 @ Three Crabs Rd| CORE SANDS 0.0 monitor on outgoing
when possible
Cooper Creek
COOoP@ @ene of;gree Crele CORE 0.1 Upstream side of road
Cassalery Creek
OPTg May have to sample d/s
sy & (et High of culvert
CASSA recent septic repair just
CASB.6 @ Jamestown Rd | CORE| Yes LERY 0.6 u/s of site, history of
problems
CASS1.6 @ Clary Ln CORE 1.6 | d/s of confluence w/ trib
Bell Creek

BEL4.2 @ Bell Creek Ln

OPTg
High

Recon

4.2

Statistically effective as
an u/s site because
lower d/s sites show

occasionaspikes

Johnson Creek
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7.1.1B EVENT-SPECIFIC MONITORING Samplinglocation and frequency

Samplinglocations and timingvill be determined when failing septic systearsd repair
strategiesare identified It is hoped that-5 events, and up to 10, will be identified and sampled
before the grant expiration (10 is the number of events that would allow statistical evaluation of
water quality improvemejht Generally speakingipstream/upgradnt as well as
downstream/downgradietdcatiors relative to an identifiedailing system will bedetermined
andsampled three timgsn different daysbut at a consistent time of daguch as 90an)

prior to system repair and three times after systeminepampling will include flow

measurementf there is a significant (>15%)ow change from thenitial sampling datestaff

will return on a different date to collect samples

7.1.2 Parameters to be determined

All site visits whether ambient or entspecific,will include sampling for fecal coliform as well
as nutrients, with analysis performed by accestliaboratorieisted elsewhere

7.1.3 Field measurements

All site visits (both ambient and evespecific)will include the followingdatacollected in the
field:

¢ Flow measurement, staff gage reading, or both
e Electronic metemeasurementgdlydrolab)for
o water temperature (degrees C)
specific conductivity (mS/cm)
dissolved oxygen (mg/L)
pH
salinity (ppt)
turbidity (NTU)

O O O0OO0Oo

7.2 Maps ordiagram

Figurel shows all ambient nmotoring sites listed in Table 7.Eventspecific monitoring sites
will be determined after an OSS repair is reported and scheduled.

7.3 Assumptions underlying design

The study area has been the target of sewaxrtr quality investigations in the past two decades,
both of surface and ground water. Specific sites were prioritized based on their history of
problems, mostly related to fecal coliforrBeveral upstrearfand distantkites are considered
optional forthis study due to limitations of funding and staff resources.

In prioritizing studysites it wasassumed that sites with no history of fecal coliform issues are
unlikely to have major nutrient issuedated to human or animal waste
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7.4 Relation toobjectives and site characteristics

The study design supports project objectives to obtain baseline conditions for fecal coliform and
nutrients in the lowest portion of the Dungeness watershed. Some upgradient sites will be
included; others are optionaSeveral sites on Bell Creek, outside the Dungeness watershed area,
are optional as well due to funding limitations and the need to focus on the specific target area
for the overall project.

The site | ocati ons don Oysicalphazads,ememicathazarsl e n g e s
other environmental factors.

7.5 Characteristics of existing data

Existing data is high quality and fairly recent and plentiful for core study sites as well as optional
sites. This is thanks to Ecology TMDL studieslafforts of Clean Water District members,

especially the Jamestown S6KIlallam Tribe and

update of water quality conditions in the lower Dungeness.

8.0 Sampling Procedures

8.1 Field measurement ariig¢ld sampling SOPs
The following table summarizes methods to be used for the various parameters in this project

Sample container, preparation, and holding times are found asethiled SOPs are found at
the citations given below.
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Table8.1. Field and laboratory methodssample container, prparation, and holding times

. Min.
Field Instrument/ Sample Quantity
Parameter Field Method Method Container ) o
- Preparation | Holding time
Citation type
(per lab)
FIELD MEASUREMENTS
Water Multimeter: Chadd Thermistor In situ
Temperature Hydrolab or YSI | 2013
pH Multimeter: Chadd Gel probe In situ
Hydrolab or YSI | 2013
Dissolved Oxygen| Multimeter: Chadd Membrane In situ
Hydrolab or YSI | 2013 electrode
Specific Multimeter: Chadd Electrode In situ
Conductivity Hydrolabor YSI 2013
(25°C)
Salinity Multimeter: Chadd Electrode In situ
Hydrolab or YSI | 2013
Turbidity Multimeter Chadd Ratio In situ or if If grab
(Hydrolab) or 2013 turbidimeter | manual grab, | sample, 100
Turbidimeter 4°C, dark mL, 48hr
(Hach)
Streamflow Wadeacross: Chadd Electronic In situ
Marsh-McBirney | 2013 current/
or Swoffer depth meter
LABORATORY ANALYSES
[CCEH Lab] Fecal| Manual grab Chadd Sterilized poly| 4°C, dark 100 mL, 24 h
coliform 2013 XMHP Y[
[UW] Nutrients Manual grab Joy 2006 | 60 mL HDPE | Surfactant 40 mL A8 hr
(dissolved)NO3, narrow free cellulose
NO2, NH4, PO4, mouth, acid | acetate filter,
Si(OH)4 washed 4°C, dark
[UW] Total N and | Manual grab Joy 2006 | 60 mLPP wide| 4°C, dark 40 mL, 7 days
P mouth, acid
washed
[MEL] NO3, NO2, | Manual grab Joy 2006 | 125 mlclear | H2SO4 to 125mL, 48 h
NH3 &ll w/m poly pH<2; 6°C,
dissolved), TPN bottle dark
(Total Persulfate
Nitrogen)
[MEL] TP (Total | Manual grab Joy 2006 | 60 mL clear | 1:1 HClto 50 mL, 28
Phosphorus) n/m poly pH<2; 6°C, days
bottle dark
[MEL] OP Manual grab Joy 2006 | 125 mL amber| 0.45 pm filter; | 125 mL, 48 h
(Orthophosphate) w/m poly 6°C, dark
(dissolved) bottle
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8.2 Measurement and sample collectionarrative

In-Situ Sampling ProceduresA basic schema afampling and measurement procedures is
presented in Section 8.1 above. The cited method sources, hereby incorporated by reference into
this document, give full explanations relating to:

collection of samples and associated field QC samples

analytical methods faneasurements/analyses done in the field as well as the laboratory
required equipmerdnd insitu calibration and maintenance procedures

required content and format of field log entries

sampling equipment and methods for its prepamagind decontamination

8.3 Containers, preservationethods holding times
SeeTable8.1
8.4 Invasive species evaluation

To avoid crossontamination of invasive species between sites, samplers will follow the
Streamkeepers of Clallam Courinti-Contamination Protocol (Chadd 2013), which is
compliant with WA Dept. of Ecology SOPs EAP070 and EAPO71.

8.5 Equipment decontamination

This project does not expect to be sampling substances with high levels of contaminants. For the
routine samplindpeing performed here, it is sufficient to rinse sampling equipibeninot

sample bottlesjvith sample water between locations (EPA 2011). Samplers will follow the
Streamkeepers of Clallam County Safety SOP (Chadd 2013).

8.6 Sample ID

Bottles will belabeled as follows:
e Fecal coliform: prenumbered bottles, numbers indicated on log sheet, left column
e Nutrients: bottles will be labeled with station code indicating stream plus sindam
(e.g., Dun0.8), plus R or B for Replicate or Bldok a different code if blind QC is
necessary)
o0 At each sitenutrient samplswill be takenseparatelyor dissolved nutrientand
for Total N and P.
Each bottle sampled will be entered into the Clallam County Water Resources database with a
unigue BatcHD, and each result from each Batch will have a unique Result ID.

The followingfigure shows an example of tley sheet that will be sent to laboratories along
with samples:
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Clean Water District Monitorving  Date: /! / Weather Observations:

Chief sampler (incl initial): Other samplers: Tides: High Low
Hydrolab ID: Flow meter 1D: Laboratoryis):
NOTE: At sites indicated for replicates on the Sampling Plan, take replicates for ALL parameters and fill out a separate row.
Samples | Comments
Samples taken taken **Stream
&z with clean = with conditions—
Station Name, Code, E ] — “turbidity % Bacteria | turbid?
or Description (If % o generic” 100+ | S| 125 mL | **Problems
sampling nutrients, _ =l| L _'é Samples taken with Hydrolab: ml bottles: 5 bottles: | sampling
use a separate sheet 5 = i = = = **Unusual
and label bottles per |1 . |+ = -l - = | Fecal lab | sitvations
a | lab instruction; first z g 2 i‘ g L‘.% — E LB =§ %-- £ - 4| rep " | (Continue on
2 | bottle should be s BAEIIRE S  FIEEEL ,g = | counts | back if needed:
E “Temperature ﬁ E = = ; 3 “ES, g 5 3z é E E E ] ﬁ‘l 2 | per 100 | indicate stream
Control™) = 7 ¥ o W EF= = | mL & location.)
Lab samples submitted by (incl. mitials) Date: Time: Rec’d by: Date: Time:
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8.7 Chainof-custody

Each labwill receive a versiomf the above log sheethichhas a line at the bottom for chain of
custody.

8.8 Field log requirements

Thefield log for this project will consist of th@bove log sheatontaining the primary datalus
theadditional log sheetssted belowdescribirg the overall sampling event and calibration/drift
check results. Any corrections will use strikeouts and be initialed and dated.

e Episode cover she®tone per monthly sampling event
http://www.clallam.net/streamkeepers/assets/applets/EpisodeCover.pdf

e Tour cover sheét one per sampling team per event
http://www.clallam.net/streamkeepers/assets/applets/TourCoverGeneric.pdf

¢ Flow data sheet: pageof the following:
http://www.clallam.net/SK/doc/QtrEldFrmBas. pdf

e Turbidity grab sample forth if samples are processed offsite:
http://www.clallam.net/SK/doc/TurbGrabs.pdf

e Instrument calibration activity & pre/post checks:
http://clallam.net/streamkeepers/assets/applets/Hydrolab_Cal data sheet.pdf

e DO meter check vs. Winkler titrations:
http://clallam.net/streamkeepers/assets/applets/DO_Winkler _Lab__datasht.pdf

8.9 Othersamplingrelatedactivities

At sites with stream gages, samplers will record stage height simultaneous with discharge
measurements. At some point, discharge magobelated with stage at these sites.

9.0 Measurement Methods

9.1 Lab Measurement Methods

The matrix for all analytes ison-potablewater. Analytical methods are summarizedTiable

9.1 Fecal coliform analyses will be performed ®lallam County Enviopnmental Health
Laboratory(CCEH Lab)in Port Angeles, WAaccrediation # M42112. Nutrientanalyses will

be performed by UW School of Oceanography Marine Chemistry Laboi@tavyLab)in

Seattle, WA accreditation # A5212; Washington Dept. of Ecologyanchester Environmental
Laboratory (MEL) in Port Orchard, WA, accreditatiois#5012a,is a backup lab for nutrient
analyses( Having a backup is necessary because
departments have delayed the establishment ofitiact, to date.)
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Phosphate (PO4), and Silicate (SIOH4YV Lab analysis for Total N and P are done
simultaneously as described in Valderrama 194EL analyzes and bills separately for each
ion/analysis, and will analyze f&édH3 rather than NH4, an@rthophosphate (OP) rather than

Phosphate

At least 10 and up to 15 sites will be visited during each sampling event, monthly for one year
(tentative schedule listed in section 5.3). Nutrient samples will be shipped to UW Labs or MEL
(or both) on the day of sampling. All FC samples will be delivered to the CCEH Lab same day.

(PO4)

The total number of samples (each for FC, nutrient, and total 8iligtween 120 and 180, not
including QC samples (up to 80 additionat)lab comparison samples

Table 91. Analytical Procedures

Detection Limits

Analysis Method EPA/Standard NELAC Codd  (sensitivity/ Expected Range
Reference method # MDL) of Result$
Clallam County Environmental Health Water Laboratory
Fecal SM9222 D 20210008 1 cfu/100 mL <1¢ 2000
coliform (m-FCY97 cfu/100 mL
UW Marine Chemistry Laboratory
NO; UNESC@994) | EPA 10068209 0.08uM 0¢15mg/L
353.4 2 1997 0.0058mg/L
NO, UNESC@994) | EPA 10068209 0.01uM 0¢1mg/L
353.4 2 1997 0.0001mg/L
NH, UNESCQ@994) | EPA 349 WM920220 | 0.07uM 0¢1mg/L
0.0051mg/L
PQ UNESCO (1994| EPA WM920270 | 0.03uM 0¢1mg/L
365.5 1.4 1997 0.0001mg/L
SiOH UNESCO (1994| EPA 366 WM920240 | 0.76uM 0¢ 50 mg/L
0.0271mg/L
Total N Valderrama SM 4500P J WM920270 | 1.08uM 0¢15 mg/L
(1981) 0.0078mg/L
Total P Valderrama SM 4500P J WM920270 | 0.04uM 0¢3mg/L
(1981) 0.0014mg/L
Manchester Environmental Laboratory
NO; SM4500NO3l | 20118552 0.003ug/L 0¢ 15 mg/L
NO, SM4500NO3l | 20118552 0.003ug/L 0¢1mg/L
NH; SM4500NH3H | 20112203 0.002ug/L 0¢1mg/L
PQ (OP) SM 4500PG 20125137 0.0006ug/L 0¢1mg/L
Total N SM 4500NB WM901050 | 0.005ug/L 0¢15 mg/L
(TPN)
Total P SM 4500PH 20125013 0.002ug/L 0¢ 3 mg/L

*Note thatUW Lab will report in micrograms/Liter (ug/L)
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9.2 Sample preparation method
See Table 8.1.
9.2 Field Measurement Methods

Instrumentsand methods to bésed for fieldwork are described in Section 8.1 above. Instruments
will be calibratedin accordance witmanufacturesdinstructions.

9.3 Special method requirements

Dissolved mitrient samplesvill be filteredin situ.

Page3l



10.0 Quality Control (QC) Procedures

10.1 Table oflab and field QC required

Tablel0.1summarizesbasQC procedures for the field and |
sampling event, normally all the same diayolving 1015 site visits and collection of one

sample per sité plus QC samplesinternal blanks, dupes, and spikes conducted for nutrients by

UW and MEL labs will be obtained by CCEH for documentation purposes.

Table10.1 QC Samples, Types, and Frequency

FIELD LABORATORY
Parameter Blanks | Replicates | Check Method Analytical Matrix
Stds Blanks Dupes Spikes
Fecal 2 perevent None | 2 per </=10| 1 per</=10 n/a
. 1 per .
coliform (min. 10%) samples samples
. event

Nutrients (min. 5%) 1 per event| 2 per run n/a None None
Total N & P ' (min. 5%) | 1 perrun n/a None None
10.2 Corrective actiomprocesses

UW Lab indicated thaanalyticalQC criterialisted abovdor nutrients and Total N/Rill always
bemet. Standards and check standards are run at the beginning of each run; if they are not
within the QC range then they atisscarded and begun again. (UW Labs, 2013)

For CCEH Labfecal coliform analyses, QC is performed uditSstandardviethods9020B
Intralaboratory @Qality Control Guidelines 0 (Pero, 2013)

10.3 Additional QC notes

Streamkeepers of Clallam County maingaiigorous protocols for all steps in the process of
monitoring area streams, from documentation to calibration to SOPs to training. Some details
from their protocols may be useful here. (Chadd1201

Training: Streamkeepers offers training to volunteers, based on the procedures in the Volunteer
Handbook (Chadd, 2013). Volunteers see the procedures demonstrated and have the opportunity
to practice them, under supervision of staff or experienced volunteesingrparticipation is
recorded in Streamkeepersodé database. New vol
experienced volunteers guiding them through procedures. Usually several outings are required
before new volunteers feel comfortable performingcpdures on their own. Only volunteers

trained in a given procedure will be allowed to attach their initials to data gathered under that
procedure. The Streamkeepers database connects all data with a sampler, whose training history
is recorded in a sepdeatable in that database.
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Data Qualifiers To be unqualified (i.e., acceptabighout qualificationfor submission for the
State Water Quality Report), data mheigathered in accordaneéth established monitoring
proceduresbefully documented, andassall QC screens. Data qualified with a flag will use
codes established by the WA Dept. of Ecology; the most common flags are:

e J-variants (laboratorydata estimate)Apply if laboratory identifies sample as an estimate,
or if estblishedQC procedures have not been followed or documetitecexample, field
duplicates were not takergr one or more QC screens have not padse@xample, field
duplicates were outside precision targebsit project managers believe the datago b
reasonably trustworthy for wofficial purposes.

e EST (field-data estimate)For measurement data; apply if established procedures have not
been followed or documented, or one or more QC screens have not passed, but project
managers believe the data ®reasonably trustworthy for tofficial purposes.

e REJ (reject): Apply if established procedures have not been followed and/or documented, or
one or more QC screens have not passed, and program managers believe the data to be
untrustworthy for any purpose

Bracketing Qualifiers Based on QC Controlor each QC control performed, qualifiers

indicated by a QC test will be applied to all data governed by that test. In general, instruments
will be calibrated (or checked if not able to be calibrated) poidhe sampling session and
checked subsequent to the sampling session. Botlamieosisampling checks must meet QC
criteria in order for data gathered in between to be considered acceptable.

PostPeriod Drift Check Is Sufficientinstrument drifaway from accuracy is presumed to
progress in a single direction, either above or below the accuracy target. Therefore, in a case
where an instrument was checked for accuracy only subsequent to a sampling episode, if the
instrument passes its QC pasied, it is presumed that the instrument performed to
specifications prior to that check (Katznelson, 2011), so long as no substantive maintenance or
replacement of instrument parts was performed in between. This situation is to be avoided,
because samplersn the risk of downgrading an entire set of data due to not having checked
instrument accuracy at the outset.

Accuracy Tests:Accuracy of water quality measurements is estimated by performance
evaluation measurements of the equipment; see Tables 6612afod criteria.

Precision TestsPrecision of water quality measurements is estimated by analysis of replicate
samplegakenin the fieldat onesite per team per sampling period. The variation between these
sample and replicate values is a meastiv@oability due to shorterm environmental factors,
instrument operation, and sampling procedure. See Tables 6.1 and 6.2 for acceptance criteria
and control limits based on comparing replicates with their paired samples.

QC qualifiers are then applied all samples in the grouping covered by that replicate/sample
paird for example, the entire group of samples taken by that team during that sampling period.
These qualifiers are only applied if they downgrade alreguhlied QC qualifiers; for example,

if program managers have already applied a

based on replicate/ sample compari s gesultwi | | not
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Tablel10.2. Field and Lab Equipmer@@A/QC Measures

RSD in the table below refers to the relative standard deviation or RSD (also known as the coefficient of
variation), which, when n = 2 (as when comparing a sample with a replicate), is defined as follows:

RSD =abs(difference/sum) x sqrt(2), where abs = absolute value and sqrt = square root

Parameter | Office prep [ Mainten- Field prep/ | Post Accuracy Replicates Precision
measured (beginning ance checks sampling qualification | for precision | qualification
of each measures accuracy per post control (per rep/
sampling (office & (bias)checks | check sample
period) field) difference)
Temperature| 2-pt. (~C & | Keep sensor 2-pt. & Wé+0.2°G | 1 replicate aweg AT
20°C) check | clean calibration a w9 W per team per| >+0.2°C;
vs. NIST check vs. 0.5°C sampling a w9 W
traceable NIST period 0.5°C
thermo- traceable
meter thermo-
meter
Dissolved Sideby-side | Membrane | Check/rinse | Sideby-side | @ Wé¢ A F| 1 replicate a Weé + \3F
Oxygen testing vs. & fluid probe; in testing vs. difference per team per | mg/L;
replicated replacement | situ replicated >+0.5 mg/L; | sampling a w9 W
Winkler & electrode | saturated air | Winkler aw9 We period 0.55 mg/L
titrations cleaning as | calibration titrations difference
needed near stream >+1 mg/L
temperature (Meter listed
» With at+0.3 mg/L
pressure & Winkler
adjustment; listed at+0.2
drift check of mg/L
meter (Hallock &
following Ehinger,
measuremen 2003)
ts
Conductivity | Calibration Electrode Check /rinse | Postseason | a W +1006F | 1 replicate awé AT
with NIST cleaning electrodes check of standard | perteamper| BpE: T a
traceable solution against NIST| value; sampling RSD >10%
standard traceable aw9 Weé period
standard >+15% of
standard
value
pH 2-point Clean/ 2-point a We A F| 1replicate adW A0
calibration replace check with checks per team per| pH unit;
with NIST probe as NIST bracketing sampling aw9 We
traceable needed if traceable range of field| period >+0.5 pH
standards performance standards values are unit
fails >+0.2 pH
dzy A G T
>+0.5 pH**
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Parameter | Office prep | Mainten- Field prep/ | Post Accuracy Replicates Precision

measured (beginning ance checks sampling qualification | for precision | qualification
of each measures accuracy per post control (per rep/
sampling (office & (bias)checks | check sample
period) field) difference)

**If one or more postcheck vs. a buffer is outside the acceptable range, values taken with the meter might still be

acceptable. For example, if the field reading was &8l the drift checks showed the meter within specs with the 7 buffe

odzi 2FF 0@ nodo BAGK GKS n o0dzFFSNE GKS OFftAONIGAZ2Yy Ofd
accurate range. Curve calculations from drift readings caarohine this issue.

Turbidity 2-pt. Keep 2-pt.check [ & W¢ A T| 1replicate aweg AT
calibration sampling with NIST checks per team per | difference >
with NIST well & traceable bracketing sampling 1 NTU (the
traceable outsides of standards range of field| period field MDL)
standards vials dry and values show and > 5%

clean; avoid difference > w{5T a
scratching both 0.5 and difference >
vials 5% of 1 NTU (the

standard field MDL)

Gl £ dzST and >10%

if difference RSD

> both 1.0

and 10% of

standard

value

Fecal Verification | Checks of Sterilized Pre and Adjust/flag Field and lab| & w9 W#£

Coliform of colonies | medium, bottles, 4 0z.| postsampk | data as replicates for| 10 andBase
once a filters, (125 mL) blanks; needed per | 1/10 of 10 log
month; funnels, minimum; control blank results | samples transformed
annual thermo- observe blanks for values *> 0.6
proficiency | meter, rinse | holding 1/10 of (RSD > 85%)
testing with | & dilution specs samples
state water

Special note for QC of Bacterial Laborat@gamples Both field and labeplicates are taken with

approximately 10% of samples. Rather than randomly choosing samples for field and laboratory duplicates,
intend to choose samples likely to have high counts, on the notion that replicated sathpiescaunts

provide little information (Lombard, 2007). If data is qualified by the laboratory or adjusted due to blanks,
replicates, spikes, or blind standards, these adjustments are documented along with the data and flagged
appropriately. The follomg acceptance criteria and control limits are based on comparing field and laboratory
replicates with their paired samples:
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Table 103. Streamkeepers Q®leasures forBacterialSamples

Control measure used: variance betwesample and field or lab replicate

LT F0a2fdziS RATFSNBYOS-wK /2 IZaINR Ickias BE/EOK d
85%): No qualifier

Otherwise, qualify per the following, using best professional judgment of program manager and
laboratory analyst:

--Flag that sample as "REJ" (unacceptable);

-LF 20KSNI NBLXKAFYLIES LIANB FNRBY GKIG RF2Qa
unless there is reason to question the entire batch;

--If no other rep/sample pairs ithat batch, use best professional judgment of laboratory and
monitoring program managers to decide whether to flag other data.

-LF 20KSNI NBLXKAFYLIES LIANB FNRBY GKIFIG RF2Qa
from that day, or possilglfrom the team(s) which collected those samples.

Sideby-Side Samplingd External As possible, Streamkeepers volunteers or staff participate in
Ec ol o g ybgSide Samgliag program
(http://www.ecy.wa.gov/programs/eap/fw_riv/SxSIindex.hfmhereby watequality monitors

test water bodies at the same time Ecology tests them as part of their monthly Ambient
Monitoring Program. This program affords both parties the opportunity @iti@ehl validation

of their data.

Other GeneralQC Measures

Clear, useffriendly, and detailed instructions for all procedures, minimizing judgment calls
Equipment checked for damage prior to sampling

Multiple observers when possible

Each sampling teaimas an experienced leader

Staff review of data, including comparing values ywayear

Values compared to external data from other agencies, such as stream gage data

REFERENCES

KatznelsonRevital Ph.D. 2011. Personal communication, 10/24/11. Contract Lead, Quality
Assurance (ACRR) Matrix, Aquatic Sensor Workgroup, Methods and Data
ComparabilityBoard,National Water Quality Monitoring Councihdvisory Committee
on Water Informatiorfconvenedy U.S. Geological Survey).

Lombard, Stew. 2007. Personal communication, n.d. Quality Assurance Coordinator,
Environmental Assessment Program, WA Dept. of Ecology.
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11.0 Data Management Procedures

111 Data recording/reporting requirements

Data collectionquality control, management, and reporting will be coordinated by the Clallam
County Streamkeepers program.

Recording Field DataField datawill be collected on custordesigned data sheet$he primary

field data sheet is shown above in Section &, ancillary data sheets (Episode and Tour cover
sheets,flomd at a sheet) are on Streamkeepersoé websit
http://www.clallam.net/SK/monitoringusables.htnffield samplers record and initdta on

these sheets. When all data have been collected at a site, the team leader looks over the sheets
for completeness, legibility, and obvious errors, and gets further information from team members
as appropriate. Any problems with data collectiamarn ot ed i n a AComment so
sheet. The team leader initials and dates this review, then initials and dates again when turning
the sheets in to the office. Then staff initials and dates receipt and QC review of the data. This
latter reviev is a thorough process that includes troubleshooting for decimal and rounding errors,
data entered into the wrong field, incomplete data, etc.

Requirements for Laboratory Data PackagEse microbiology and chemical laboratones
reportsample resus, including feld and laboratory replicatesn report forms provided by
Streamkeepersr of their own making. They will indicate their QC review and approval of the
data presented. aboratories will not be required to submit internal QA/QC documentaduich

as blanks, spikes, and blind standards, used to determine the adequacy of the analytical
procedures, providing their procedures met all internal laboratory QA/QC requirements; but they
will be required to keep all such internal records for a mimmof five years.

Transferring Data to Electronic Forn@nce data sheets have been received and reviewed at the
Streamkeepersffice, volunteers enter the data into the Clallam County Water Resources

(CCWR) database (Microsoft Access softwarBgtailed procedures are provided to the

volunteers, both in written form and in eae-one training, and staff are available to volunteers

as they perform data entry. Volunteers subsequently check the database entries against the field
sheets, and thdater perform an additional troubleshooting doutiheck.

Automated Data Checkur intention is to program the CCWR database to automatically
performsomeoft he st ati sti cal checks described in th
some cases towngrade data automatically as appropriate (leaving a record of the downgrade).

In other cases the database will display a message instructing program managers to examine data
and apply downgrades as appropriate. These automated routines will enguireranwith

QC procedures. Until this automation takes place, data downgrades are done manually by QC
officers.

Final SigrOff of Data: Once all of the above checks have been performed, Streamkeepers
program managers do a final review of data, inclg&iramination of outliers, and sign off that
the data are ready for publication.
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Management and Storage of Databafke CCWR database is managed by the Streamkeepers

of Clallam County program, in the Department of Public WdRrkads. It is stored on Clallam
Countyodés network drive, which is backed up da
CCWR_data consists exclusively of data tables, while CCWR_user comprisesttgtiorms,

database queries, reports, lookup tables, sa¢tia and other database objects. This structure

provides stable storage for the data.

Retrieval of Data:Data can be retrieved from the CCWR database in a variety of ways. A

number of custormade reports and queries have been designed, which repuittaally all

the environmental data in the database. Data can also be retrieved via user queries. A variety of
CCWR data is also available on the Streamkeepers website:
http://www.clallam.net/SK/siies.htm]

11.2 Lab data package requirements

Lab documentation should always include all QC results associated with the data, a case
narrative discussing any problems with the analyses, corrective actions taken, changes to the
referenced method, and arplanation of data qualifiers.

The Clallam County Environmental Health Laboratory reports results directly on data sheets
provided for the project. Outside laboratories will report results and QC information on their
standard forms.

11.3 Electronic tansfer requirements

All laboratories will be requested to report data and QC information on electronic spreadsheets.

11.4 Acceptance criteria for existing data

Existing data are covered under other Quality Assurance Project Plans and will be submitted t
Ecology per these Plans if they have not already been.

11.5 EIM data upload procedures

Data from this project will be uploaded from the Clallam County Water Resources database to
Ecologyds EI'M database aft eagsessnmemipl eti on of mo

12.0 Audits and Reports

12.1 Number, frequency, type, and schedule of alatits
12.2 Responsible personnel

The Streamkeepers coordinator will be responsible foitalaay compliance with this
document, including assuring that quality of tlaedis acceptable and that corrective actions are
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implemented in a timely manner. QC review and signoff will be conducted after each sampling
period.

The project manager will review the data and metadata in consultation with the Streamkeepers
coordinatorat some point early in the project and at the end of the project, to assure that
procedures have been followed as outlined in this document.

Laboratories participat@ performance and system audits of tloein proceduresthese are
available on request

12.3 Frequency and distribution of repad
12.4 Responsibility for reports

The Streamkeepers coordinator wil|l upl oad dat

project. CCEH will summarize the monitoring and results to include in the firzadtgeport
deliverable.

13.0 Data Verification

13.1 Field data verification, requirementsd responsibilities

Field team leaders will verify data before turning in data sheets. The Streamkeepers coordinator
will examine the data and metadata for ermremissions as well as completeness and

compliance with QC acceptance criteria, and will apply data qualifiers as needed.

13.2 Lab data verification

Laboratory results are reviewed and verified by qualified and experienced lab staff, with findings
documented in a case narrative.

13.3 Validation requirements, if necessary

The complete data package, al on g assaessethfort he | ab
completeness and reasonableness.

14.0 Data Quality (Usability) Assessment

14.1 Process for determining whether project objectives have been met
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The project managgein consultation with other staff and laboratories working on this project,
will comment in the project final report @rhether the data are of sufficient quality angntity
to haveachievel the projectgoals.

14.2 Data analysis and presentation methods

Acceptable data willbeploace d t o0 Ec ol o gy ld the eentvhatdyrartt faraiags e .
and time are available at the end of sampling, stadfsoibcontractor magerformsimple

analyses to pdate trends at ambient sitesd/or ompake eventspecificOSSsites before and
afterrepair. Potentially, weouldpool all beforefafter pairs together and do a Wilcoxon signed
rank or ttest (if distribution is normal) to determine whether OSS repairs resulted in decreased
FC in the watershed

14.3 Treatment of nomletects

Non-detects will be reported at the MDarfthe given analyte (see table in Section 9), with the

qgualifier AUO indicating that the analyte was
14.4 Sampling design evaluati@nd
14.5 Documentation of assessnien

These will bencluded in the monitoringuienmary for irtlusionin the finalgrantproject report.
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Figure 1: Study area, showing monitoring sites
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